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Monitoring Well Construction Diagrams 
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EnSa fe/Allen 6 Hoshall 

Proect: Z M  F - Mvd 8ase Charkstm 
Locatm cbk?sia3 SC 
Started at 0T45 cn 09-P-33 
Cocrpleled at KC30 on 09-t2-96 
am Method: 42S'm KS' Wl HSA wth mft spoon sawkf 
Dkng Company. Aliance E n w m t d  ISC cert. I889) 
Geologst: Ll Doyk 

Monitoring Well NBCF109001 

Coordnates: 23W5aS & 374-B N 
Suface Elevam 87 feet msl 

TOC Elevatm 861 feet N/ 
Depth to Grovrdwater: 500 feet T f X  Measured: 12/8/96 

Groundwater ElevaW 4.6l feet msl 
Total Well Depth: 124 feet bgs 
Wel Screen: 2.4 to 118 &t bg.s 

W 
P 

WELL DIAGRAM - 
GEOLOGIC DESCRIPTION 

.c - 
5 
W 

Asphalt and concrete. 

- 

5 - 
1 100 0 

2 75 

lo-- - 3 100 0 

4 100 0 

15- 

20- 



EnSa fe/Allen &: Hoshall Monitoring Well NBCF607001 

GEOLOGIC DESCRIPTION 

Surface: Asphalt. 

Note: No splitspoon samples were taken at this 
location due to detailed lithologic sampling in 
NBCF60701D located approximately 25 ft east- 
northeast. Please refer to log of NBCFBOTOID 
for specific lithologic details. 

Page 1 of I 
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EnSa fe/Allen 6 Hoshall 

m3jEI.k m € F - M B a s e ~ t m  
Locstiar LY~ahtrnSI: 
SCartedat ~ r n ~ S 1 B  
w e d  at M45m *gS 

~ t w l o c t  42j"lD 173'W)rn mspS2msa7@Y 
 company: AlarceEnWamW& ( S 1 C c w L ~ )  

Wt: R e  

Monitoring Well NBCF607011 

ComMes: 23VSMtWE; 374M98 N 
Sufaee Owabjon: a7 feet msl 
TOCEkmtkm naS&etncrl 
Oepth to Gum&atec &7S feet FX Meawe& W 8 / .  
[jrandwater-mmnd 

TotalWelDepth: 240feetbgJ 
WelSaeerr tZ7todS1B~bgs 

5- 

to- 

IS- 

20- 

7 WELL DIAGRAM 

GEOLOGIC DESCRIPTfON 

Surface: Grass. 

Note: no llthologlc split won samples taken at 
this location due to betailed llthok~gic sampling 
conducted in NBCFdOfOKl located 47 ft 
northeast. Please refer to log of NBCF807010 
for specific lithologic details. 



Monitoring Well NBCF60701D 

u 
Page I of 2 



EnSa fe/Allen 6; Hoshall Monitoring Well NBCF80701D 

GEOLOGIC oEsmnoN 

mixed PI/ phosphatic rands throughout. 

Page 2 of 2 
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EnSa fe/A/len 6 Hushall 

Project: Z M  F - Mva'Base ~ s t m  
Locaticrr: ma"kstm SC 
Started at DXS a, D29-@S 
Ccmpleted at lt20 or, XI-29-516 

Method: 4.27'10 (7.5' CU) MSA kith Spct spoon smplw 
Dmg Ctxvany: E n w m f a  (SC cert # 889) 
Gedwt: 61 Wtie 

Monitoring Well NBCF607002 

Coordnates: 2-4 E 374Q733 N 
m a c e  Ekvationc 84 feet mJ 
TOC Ekvat i i  6138 feet msl 
Depth to Grandwater: 5fl feet TOY= Measwed: W 8 / .  
Grandwater Elevation: 327 feet msl 
f otd W e l  Depth: MO feet bgs 
W e l  Screen: Z7 to 86 feet bgs 

WaLO'*GRn" 

0 
n 
0 

'2 
Q) 

5- 

g 

0 

" 8  
$ W  

i p  
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g 
i 1 . a  

i!j W 
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too 

s 

10 

15- 

20- 

GEOLOGIC DESCRIPTION 

Surface conditions: Asphat 

NOTE: No split spoons samples taken at this 
location due to detailed lithologic sampling 
conducted in NBCF60702D 23 f t  
west-northwest. Please refer to log of 
NBCF807020 for specific lithological details. 

Shelby tube: Top of Shelby is stiff; crumbly; 
moist clayey sands; black and white in color. 
Bottom of Shelby is tan; fat; stiff; high plasticity 
clay. 

1 

7 
r - 
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EnSa fe/Allen 6 Hoshall 

Roiect: Z M  F - MvdBase Oakstm 
Locatim ChaIestg 5C 
Stated at 82W cn 0-29-LW 
Ccrnpleted at W m K)-Z&W 

Dm Method: 4.25"ID (ZS'W)H!3 h i t h s p C t s ~ ~ ( ~ ) s a w & r  
Dhg Conpany: m e  E n v i m t d  I .  ce,L M89) 
Geologist: 8 Whe 

. 
Monitoring Well NBCF60702I 

Coordnates: 237026452 374134.93 N 
Mace  Uevatm 86 fed /ns/ 

TOC Oevatim 860 feet msl 
Depth to Grandwater 5 3  feet TCX: Measlrd WB/B 
Grandwater Elevation: Z i  /eet msl 
Total W e l  Oepth 215 feet bgr 

Wel Screen: EL2 to Z f l  f#t &s 

t 

5- 

to- 

15- 

0 

g w 

g E g g g 2  

20 sandy. Bottom: silly: moist; medium grey-green 
sands. 

d 
+ w  

9 
w 

1 

1 
e 

i5 

i 

100 

3 8 a 
1 

GEOLOGIC OESCRIPTION 

Surface: Asphalt. 

Note: No split spoon samples taken at this 
Location due to detailed lithologic sampling 
conducted at NBCFB07020 located 21 ft 
northwest. Please refer to log of NBCFB07020 
for specific lithologic details. 

Shelby tube: Top: clay; wet; shelly; black; 

a 
F 
1 - 

WELL DIAGRAM 
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EnSa fe/Allen 6 Hushall 

Proiect Z U E  F - MvdSase Ch&ston 
Locatim Chakstar, SC 
Stated at a m  D-2+iB 
Ccmpleted at ~ W I  0-2SM6 

&#ngMethoct 425"ZD 17.5'WIMA kithspifrpocx,smprw 
am hpany: ~ m n ? E n w m t d  (SCcert HtwI 

Monitoring Well NBCF607021 

Cocrdnates: 23l7?2645€ 374134.a N 
m a c e  Oevationc 86 fed msl 

TOC Ekvatim 61# feet ms/ 
Depth to Gromdwater: !3Sl M TZX: Mewed: wB/S 
Grandwater Elevation: Z! h?t  msl 
Total w e l  Depth: 215 f& bgs 

L 

U 

9 W#L DIAGRAM 
F 0 

GEOLOGIC DESCRIPTION c - 2 
0 

Ig fj::;'. - .- 
_L ::, -. . z )r 

z 
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EnSa fe/Ailen 6: Hoshall 

Project: Z M F  - hbvdBase Omdeston 
Location: CWkstcn. SC 
Started at 142Um K3-24-S8 
Ccmpleted at B30 on KI-29-96 - 
Dring MetW 4.25' ID ITS' 03) h 5 A  hiih Wt %won saw& 
Dm Company: AXme EnW-mntd (SC c f f t  # W) 
Gedogst: B. Bythe 

Monitoring Well NBCF60702D 

Coordhatex 23/7W7E, 374117,# N 
Surface Elevation: 86 feet mJ 

TOC Elevatm a37 feet msl 
Depth to G r w a t w :  522 feet TOI: Measured: P/8/96 
Grandwater Ekvation: 3l5 f e t  msl 
Tota W e l  Depth: 325 feet bgs 
Well Screen: 2Q7 to 319 feet bgs 

W r WELL DIAGRAM - 
GEOLOGIC DESCRIPTION - - 

cn 2 
Surface conditions: Asphalt 

NOTE: Lithology described below from 1st drilling 
attempt - 7' SW from present well location. 
Offset was required. 
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* 

EnSa fe/Allen 6 Hoshall 

Prost :  Z@E F - WvdBase CWkstou, 
Location: C W B s t a  SC 
Stated at i420 cn 0 2 4 4 6  
Completed at B30 on 0-29-96 

Orhg Method: 4.2S'ID (7.5" WIhSA mth spft spoon s a @ ~  
Dr&ng Company: AEance EnWrrnmld (SC cert. # 889. 
Gedes!: R By!& 

Monitoring Well NBCFBOTOPD 

Coordnates: 23B93687E 374nf.B N 
Slaf ace Elevatiorc &6 feet msl 

TOC Elevation 6137 feet mfl 
Depth to Gromdwater: 522 feet TOr: Meawed P/B /S  
Grandwater Elevation: 36 fM ms/ 
Totd W e i  Depth: 325 f#t bgs 
Wel Screen: 2Q7 to 3i9 feet bgs 

Si 
f 

WELL DIAGRAM - 
GEOLOGIC ESCRIPTION - - 

3 
W 

. . . . . . . .  . .  . . .  , . . 

. '.:'.'.:, . . . . . SP Sand: olive green; medium; shell hash and 
. . .  phosphatic sand throughout; moist. 

25 

- - 

- 

30 

a loo o 

Note: Shelby tube taken at 30-32' interval on 
second drilling attempt (at offset well location). 

35- 

40- 
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EnSa fe/Allen 6 Hoshall 

Roiect: ~ F - ~ ~ ~ t c n  
Loc2&m maibfal E 
Started at l3N m D-3F616 
Cc@eted at M.32 a? &XB 

am- A25'ID RS'CID)m h i t h q M ~ ~  
ahgConpary: ASmxf i&md (SiCcert#Lz%" 
Gedqjst: R  the 

Monitoring Well NBCF607003 

Camatex 23VtV8bE 37XaWtN 
Sujaceaevatkrc 6llrnmd 
TOCOevatiar 72?GMms', 
Oepth to Grow&* 478 feet lE k w e c t  WiB/#3 
GrandwaterEkvakn 3nlieetnd 
Total W e l  Oepttr 1125 h?t bg3 
wscreene mtonrwbgs 

! 

5- 

10 3 

1s- 

20- 

g B a  
P : 

100 

Sand: brown to red; wet; muddy. siltr; 
SM semi- flowing; mottled clay as below throughout. 

C~ Clay: grey; tight, high plasticity; moist; small sand 
laminae throughout. 

a 
b 
0 

2 
0) 

$3 I i $1 
WELL DIAGRAM 

I 

1 

GEaOGIc OESCRIPTION 

- 

Surface: Asphalt. 

NOTE: Only one confirmatory split spoon sample 
nas taken at this location due to detailed 
IithoioOlc sampling at NBCF60703f approximately 
46 ft northwest. Please refw to log of 
NBCF607031 tor speclfit lithologic details. 

T s 
ii 

- 



EnSa fe/Allen 6 Hoshall Monitoring Well NBCF607031 

Project: Z M F  - Navd Base CXarleston 
Location: C&&stm SC 
Started at f255 on D-31-96 
Completed at W 5 m  P 3 M 5  

Dr#iig Method: 4.25'10 (T5" HSA kith Splt spoon sa7pler 

Orlling Company: Akwe En w m t d  I .  cert. 1 889) 

Geotcgtst: El Hythe 

Coordnates: 2317iXXI62 E, 374CKMl9 N 
Surface Elevation: 80 fM msl 

TOC Elevation: 805 feet msl 
Depth to trowdwater: 522 feet TOC Measurect P/B/iE 
@andwater Elevation: 2.83 feet msl 
Totd W e l  Depth' 1510 feet 695 
W e l  Screen 8 5  to &94 f e t  bgs 

- m 
'F 

WELL DIAGRAM - 
GEOLOGIC OESCRIPTION - - 

>- 

3 
Surface conditions: Asphalt 

C 
(U Page 1 of 1 
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EnSa fe/Allen 6 Hoshall 

Project Z W  F - hgvd Base Qa-kstan 
Location: CKinlesfa? SC 
Started at 15120 on D-3+93 
Completed at B45 on 0-31-Sns 

Orang Method: 4.25" ID (ZS' W) HSA hifh spft spoon saw!& 
Orhg Company: A#me Enewvmta' fSC cert. # 889) 
Geologrst: t3 Bythe 

Monitoring Well NBCF60703D 

Coor&ates: 2 3 I 7 m  6 373Q74.86 N 
Suface Ekvatiorr Z7 feel msl 

TOC Elevatim Z62 feet md 
Depth to Growidwater: 521 feef TCC Meaxred: P/B/sX 
Grandwater Elevation: 2.41 feet msl 
Totd W e I  Depth: 320 feet bgs 
W e l  Screen: 2Q7 to 316 feet bgs 

V WELL DIAGRAM 
* 

GEOLOGIC ES(=RIPTION - - 
5 

Surface conditions: Asphalt 

Note: No split spoon samples taken in upper 20 
ft due to detailed detailed lithologic sampling 
conducted in NBCF607031 located approximately 
50 f t  northeast. 

5- 

10- 

15- 

20 - 
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EnSa fe/A//en 6 Hoshall 

Proiect: Z M F  - MvdBase Uwrkston 
Location: CYwksfcw? SC 
Started at 609 on 0-31-S16 
Completed at 645  on #-31-95 

Orkng Method: 4.25" ID ITS'#) HSA w?h sptf spoon saw& 
Drlkng Company: A r n e  E n w m t a '  fSC cert. 1 8891 
Gedogist: t3 Bythe 

Monitoring Well NBCF60703D 

Coordnates: 2 3 1 7 ~ I  E, 373974.86 N 
M a c e  Elevation: Z7 f e t  msl 

TOC Elevation: f.62 ffee ms/ 
Depth to Gromdwater: Uf feet TCC Meaweb P/B/95 
Grandwater Elevation 241 feet ms/ 
Totd Wd Depth: 320 f e t  bgs 
Wel Screen: 2Q 7 f o 31 6 feet bgs 

- u 
f 

WELL DIAGRAM 
* 

GEOLOGIC ESCRIPTION - - 
?i 
W 

- 

- 1 100 0 

25- 

- 

L 2 100 0 

30 

nodules at base. 

3 100 0 

35- 

40- 
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EnSa fe/Allen 6 Hoshall 

Prost :  Z W  F - MvaLBse U'er&ston 
toca t~m Chaksfg SC 
Started at B30 m 11-02-96 
Completed at 14.W on 11-02-96 

O r k g  Method 4.25'10 (7.S'm)HSA nfh gdt spoon 
[kkg Company: Abxe E n w m t a  (SC cerL Y 889/ 
Gedogst: B By1he 

Monitoring Well NBCF607004 

Coordnates: 23/775351& 37386Zs2 N 
Surface Ekvatlm 717 feetmsl 

TOC Elevatm LIPS feet msl 
Depth to Grovldwater: Z54 feet TCC Measured: P/B/&i 
Groundwater Elevatron: 2.61 feet msl 
Total W e l  Depth: K10 feef bgs 
W e l  Screen: Z7 to a6 feet bgs 

5- 

I0 - 

15- 

20- 

1 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION 

Surface condlt~ons: Asphalt 

Note. No split spoon samples taken a thrs 
location due lo detarled litholoprc sarnpl~ng 
conducted in NBCF80704D located 68 ft 
north-north east. Please refer to log of 
NBCF60704D for specif~c lithoiogrc detalls. 

P 
(D 
U 

0 
C 
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-a 
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3 
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EnSa f e/Allen 6 Hoshall 

Proiect: ICnEF-b&d8asc~tcwr  
Ltxatim chBkstm= 
Started at M U  m P3LFB 
Cmpletedat men *3WW 
mhgM?Uto& 4S10 P27'aD)Mhfth@tsporn~ 
a~rrg~ongany: ~~e?cemwmmtrrr fSCcertdf889) 
G=&w: a m  

Monitoring Well NBCF607041 

CoordMtcs:=&3=3N 
SvlaceElwaticrr BBketnrJ 
TOCEIevatiar 829feetmJ 
Depth to aovrdwater: 647 lket TIX: Measured: W8/M 
[jramWderUeMtion; 28Zfeetnd 
TOW  el mth; a20 M bgt 
WeiScreen; K7to86ffftbgs 

T WO* DIAGRAM - r - m 
2 

n 
m 
U 
D 
C 
Q, 

GEOLOGIC D E r n I O N  

Surface: Grass. 

Note: Only one conflrrnatory spllt spoon sarngle 
w a j  taken at this location due to detailed 
lithologic sanpling in NBCF80704D located 
agproxlrnately 72 ft south-southwest. Please 
refw to log of NBCF807040 for speclflc 
lithologic details. 

- K 1  
Sand: olive brown green; silty; fine with shell 

5- 

10- 

15- 

- 

20 1 100 

: hash; wet and dry sequences throughout. 



EnSa fe/Allen 6; Hoshall Monitoring Well NBCF60704D 

I Carpleted at 14:N m K7-36-95 I Depth to Grandwater: 4 . 2  feet TCX: Measwe& 12/8/96 I 

Proiect: Z W F  - NavdBase C l w k t o n  
Locatim LYwkstm SC 
Started at 11;20 on #I-UI-& 

- 
Page i of 2 

Coordnates 2317834.59 & 373.22249 N 
M a c e  Elevation: ZI feet msl 

TOC Elevation: TO9 feet ms! 
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EnSa fe/Allen 6 Hoshall 

Project: ZCnE F - hQvd Sase C h k s t u n  
Location: Ch&esta? SC 
Started at 1i2W on R3-30-56 
Completed at 1430 m 0-30-Sf3 
Dflkng Method: 4.25" ID (Z 5" W) HSA hith spit spoon saw& 
Orang Company: Akmce E n v k m t a '  (SC cert. # 889) 
Geolcgst: R Blythe 

Monitoring Well NBCF60704D 

Coordnates: 2317834.59 E j  37B2.49 N 
Surface Elevatim Zl  feet msl 

TOC Elevation: f.09 feel msl 
Depth to Grwater: 4.32 feet TLX Measured: P/B/SW 
Grandwater Ekvabm 2.77 feet msl 
Told Welt  Depth: 330 feef bgs 
Wel Screen: a 7  to 32.4 feet bgs 

m 
7 

WELL DIAGRAM - 
GEOLOGIC OESCRIPTION - - 

3 

U) 

Sand: olive drab green; fine; silty; evenly mixed 

7 5 100 0 

25 

6 100 0 

3 0 

7 too 0 

B I00 0 

35- 

40- 
- - L 
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EnSa fe/Allen 6: Hoshall 

Project: Z W  F - AbvdBase Charlestm 
Location: Uwkstcn. SC 
Started at iX45 on 11-03-96 
Completed at 045 on 11-03-96 

DEng Method: 4.25'10 IZS'W) HSA kilh spCt yxxxl saw& 
DWg Company: Aliance E n & m t d  (SC cert. P 889) 
Gedogist: R BythP 

Monitoring Well NBCF60705D 

Coordnates: 2317674.B 6 37a3.27 N 
M a c e  Elevation: Z5 feet msi 
TOC Ekvatim %42 f#t msl 
Depth to  Gromdwater: 4.38 &et T K  Meawed P/B/m 
Grandwater Elevation: 304 feet mJ 
Totd W d  Depth: 3.30 feet bgs 
Wd Screen: 3Q8 to 327 feet bgs 

- m 
7 

WELL DIAGRAM - 
GEOLOGIC DESCRIPTION - - 

G 
W 

Surface conditions: Asphalt 



Monitoring Well NBCF60705D 

Page 2 of 2 

Protect: Z M  F - hQvdBase Lharkstcwr 
tocatim Lhakslcq SC 
Started at @:45 on 131-03-&W 
Completed at KT45 C K ~  11-03-SX 

Orbg Method: 4.25'10 fZ5' W) HSA wrth spTt spoon 

J 

Coordnates 2317674.B E, 373142327 N 
Surface !Elevation: 75 feet mJ 

TOC Ekvatim Z42 feet msl 
Depth to Gtomdwater: 4.38 feet TOL: Masued: P/B/M 
GromGwater Elevation: 304 feet msl 
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EnSa fe/Allen 6 Hoshall 

Prost: Z M F  - hgvdke Uwkston 
Locatlax #wA?stm SC 
Started at I!ZW m F02-G9 
Ccmpleted at WO m 1/-02-&5 
Dkng Method: 4 . B ' I D  (ZS'm) HSA wth spit spoon saw&' 
DYlng Company: AAaxe E n w m t d  ISC cerf. Y 8891 
Gedogst: El Bythe 

Monitoring Well NBCF607006 

Coordnates: 231776449 E, 374Ut5P N 
Suface Elevahm Z5 feet msl 

TOC Elevat~m Z49 feet msl 
Depth to  Grocndwater: 552 feet T E  Measurecl B/B/% 
Granctwater Ekvatm 197 feet msl 
Total W e l  Depth: MO feet bgs 
Wel Screen: Z7t0 96 feet bgs 

- 
3 

F WELL DIAGRAM - 
GEOLOGIC ESCRlPTION C - 

9 
Surface condltlons. Asphalt 

5 

1 50 0 

7 

!O 2 75 0 

15- 

20 - 



Monitoring Well NBCF607061 

Y 

Silt: olive-drab; trace to some sand; firm. u Page I of I 
E 



EnSafe/Allen 6 Hoshall Monitoring Well NBCFB0706D 

R o w  Zil€F-b&vdBaseCh"ksim Caxdnates: 2LM71127 & 37-81 N 

Location: U&zstg SC Surface Oevatim Z4 feet md 

Started at 14K) on 4-14-97 TOC flevatii 72U feet msl 
CDmple t ed at 1640 cn 4-8-97 DepthtoGrmater: IQSfeetT' Masued: 4-24-97 

LWlhgMethod: E 5 6 & 2 ~ ;  10~657/3"RCw/spCfspm GromCuater Ekvatiar 66 fe?t mJ 

amg Corrpany: M e  Mhg ISC cef. # Q36) Totd Wd OepW 31 5 feet bgs 

Geclogtst: ~~ Wel Screen: 2&25 to 3 0  feet bgr 

W DIAGRAM " d 
GEOLOGIC OESCRIPTION S 

9 
Surface conditions: Asphalt 

Page 1 of 2 
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EnSafe/Allen 6; Hoshall 

Roiect. n n E F - h b & B a s e ~ t m  
L o c a b  Chaoktcrr SC 
Started at MD a7 4-14-97 
CorrQleted at 1640 a, 4-B-97 
aing~ethod: &?56825;IlIMA & 5 7 / 8 " R C w / s p r t g m  

Monitoring Well NBCFBO7OBD 

Coordnates 2-7 E, 373&!8/ N 
Mace Elevation Z4 feet mJ 
TOC Flevatiar 7M feet msl 
Depth to Gromhater: fM feet TUC Measured 4 - e 9 7  
Growlwater Elevation 815 W nrJ 

ammpaiy: ~ l l s r ~ h ~ l p  ( ~ ~ c e r t . 1 ~ 3 )  f Total wd Depth: 315 feet bgs 

Gecbpt: SMrrFhB I W ~ I  Sueerr: 255 to 310 feet bgs 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION 

Silt: as above; Increase in phosphatic sand at 
28.8'. 30.1-30.3. and 30.5-30.7'; phosphate 

30- ~ebbles and shells; occasional shell fragments. 

35- 

40- 

NOTE: Hell Is double-cased with 10" OD PVC 
outer caslng set from 0-13' b ~ s  in addition to 
inner casing depicted graphicaly at right. 

CL 
ID 
0 
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EnSa fe/Allen 6 Hoshall 

Proiect: Z M F  - Mva'Base Charbsfm 
Locatim ihrkstua SC 
Started at 14:40 on 11-02-96 
Completed at 1530 cn 11-02-B 

Drlkn~ Method: 4.25' ID ITS* W) HSa mth s#t worn saw& 
Dlkng Company: Al;ance En*orunentd (SC cwt. Y B89) 
Geologist: B Bythe 

Monitoring Well NBCF607007 

cardnates 231778155E, 37422a61 N 
Surface Oevatim a3 f e t  mJ 

TOC Elevatiorr 066 feet msl 
Depth to Grovldwater: 89 feet TOC Measured P/B/% 
&andwater Ekvatiorc 2.47 feet msl 
Totd W e l  Depth: a0 feet bgs 
Well Screen: Z7 to 516 feel bgs 

W WELL DIAGRAM 

GEOLOGIC OESCRIPTlON 

Surface conditions: Asphalt 

5-T 

n grades to mottled brown and grey: tight; 

- 1 50 32.0 

- 

10 2 75 82.0 

15- NOTE: Following well installation, Shelby tubes 
were pushed from 4-6 f t  bgs and 14-10 f t  bgs 
adjacent this location. Data from this sampling 
is Presented in Table 2.2. 

20 - 
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EnSa fe/Allen 6 Hoshali 

Project: ZCPIE F - M B a s e  i 3 a k t i m  
Locaiia~ Lhuisstg st7 
Started at KXlO a7 4-H7 
Canpkted at M5m 4-6-Q7 

a m k w  4 ~ x 1  ~ ~ ~ ~ 2 1 ~ 5 4  mwftyx~n- 
am tapmy: (=cat # Ex) 
GedoQst: SMu' 

f 

Monitoring Well NBCF607008 

Couchatex 2- E; 3-72 N 
Slrface aevatiorr Z 9  lket msl 
T O C E l w m  7Hketmsl 
Depth to Gromdwater: feet TOY: Waswed: 4-2+97 
Grcundwater Elevatiorr 4.44 feef ms/ 

Totd W e l  Depth; t20 feet bgs 
WelSaeen: Ut0115tk~tbgs 

?f 
W E U .  DIAGRAM 

GEOLOGIC OESCRIPTION 
;r - 
9 

Surface: Asphalt. 
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EnSa fe/Allen 6 Hoshall 

Prom ZUEF-hBv&BaseCha&t~n 
Lomticn: LWkstorl SC 
Started at l2.30 m 4-B-G7 
CmpMed at IUS cn 4-&B7 

o-~ethod: 4.25'10 RS'CC!)HSI k i t h ~ t m e  
OrlhgCommy: WfMtg (SCcertI0361 
Geologst: P)uB 

Monitoring Well NBCF607009 

3 

~oordnates: 23m2357~ 3737x189 N 
Mace Elevatim 75 bet md 
TOCElevaton: ZlSMml 
Depth to Gromdwatec 343 feet FX Measrred 4-24.97 
Gr#ndwater Ekvatiom 376 feel msl 
Totd W e l  tkpth: W.5 feet bgs 
Wd Screen: a5 to KlO feet bgs 

7 "01 DIAWM 

GEOLOGIC DESCRIPTION r - 
9 

Surface: Asphalt. 

7 

5 1 100 0 

- 

10 2 95 0 

- 
Clay: It g a y  w l  tome g a y  mottling: some silt; 

IS 3 MO 0 

20 - 
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EnSa f e/A//en & Hoshall Monitoring Well NBCFBD001 

Page 1 of 1 

Reject: n r T F - ~ 8 a t e ~ t c n  
Locabx m t c n  sic - 
Started at kt# a7 * 2 M  
m e d  at EUO a7 ~ - 2 ~ 9  

Mlhg Metho& R3S'ID P 9  aDIH54 httb spZt spoa? sap& 
WCompary .  ~ E n 3 ~ 6 5  [SCcat.#BBS) 

GecJqkt: B6lythe 

Coordinates: 23@2438E; 3740RiX N 
SlrfaceEIevatiar 85ketrnsl 
TOC Oevabiar 848 feet msl 
~ept t l  to aandwater: am f ~ e t  TIX: Meawea WB/B 
Bw&ater €kWm a5B feet md 
TotdWdDeptIx WMbgs 

I WdSueem 33toETkettgs 

GEOLOGIC DESCRIPTIW 

Surface condtions: Asphalt 

7 c - 
2 

HELLDIPGRAM 
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No recovery: evidence of sandy clay nlth 
mottled black organic sandy clay on augers. 

0 

0 



EnSa fe/Allen 6 Hoshall Monitoring Well NBCF61302D 

GEOLOGIC DESCRIPTION 

P6.9-7.6 ft.: 50/50 Orey and brown. @7.6-9.8 

@10.6 ft.: 3mm peat parting. P11.5-12.9 ft.: black 
w/dark grey brown, elt.6 ft.: black vegetation 

Q12.5 ft.: some shell fragments. e12.9-5.0 it.: 
increase in dark grey brown laminae. @13.0-15.0 
f 1.: peaty grasses. 

@18.1. 21.1, and 24.1-24.8 ft.: wood fragments; 
spongy; yellow to red brown w/slight sour odor. 

Page 1 of 2 
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EnSa fe/Ailen 6 Hoshall 

Proiect: Z M F  - MvdBase Charksfm 
Location: ~ s f m  SC 
Started at 1550 on 9-03-% 
Completed at a30 on 9-04-96 

Orhg Method: Rotasaui: (6.5' CX3 casm 3 8  123 corng t i t )  
Ct1Eng Cmany. Boat -1 mgyea (SC# P.2) 
Geologist: P. Bayky 

Monitoring Well NBCF61302D 

Coo~dnates: 23&@6:47 E 374#2&3 N 
&face Elevatiorr 84 &t mJ 

TOC E levat i  906 feet msl 
Depth to Gromdwater: 809 feet T(X Meaured: PIB-WJ 
Gromchater Elevation: 2.97 feet ms! 
Total W e l  Depth: 3&0 feel bgs 

W e l  Sueerr 267 to 35.7 f e t  bgs 

V - - - 
5 
W 

GEOLOGIC lES(=RIPTIoN 

WELL DIAGRAM 31 w 
s H F a  

s g g  

J M a 

+ B U Y ,  

2s $5 bz d m  

- 
Recovered only bits of Marsh Clay as above. 

Silt: olive green yellow; clayey. trace sand-very 

25 

30- 

35 

9 

ij 

4 0 

5 

6 
lr 
W ,a 

6 

0 0.0 

100 

fine; trace shell fragments near 
bot torn--- Ashley Fm. 

0.0 
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EnSa fe/Al/en 6 Hoshall 

R O W  ~ F - W ~ ~ t t n  
~ocatiar c ~ ~ e ~ t a l s 1 c  
Started at lm0 m 1D-22LgS 
~edatB3OmKL.Z?-# 

~ M e t h o c t  AX'ID 17.S'UJ)H3lhifi i59rt~sarpls 
mCcnpany: AtenceEn*rmrentd ( S C & m !  

Geuk@st El61ythe 

Monitoring Well NBCFB13003 

Caorchates 2.3W6lbE 3 7 4 W  N 
suta~oevaw~ a5mnd 
TOC Devaim a40 feet nSr 
Depth to Gandwatec RD ti?et T(X: Meaured: WB/# 
Grandwater U e v ~  527 feet msl 

Totd Wd Depth: PO tixt bgJ 
WelScreert 22tollSfeetbgs 

GEOCOGIC DESCRIPTION 

Surface condtlons: Concrete 

7 
$: - 
3 

W DIAGRAM 

.-. 

U 
t! 
C 
0 

.. - .' 
. - :  

t . ._ . .  . .. . - .. . . * z 1 : - ': = .- 0 , . - :  - > . -  . .  . - .  .:-'.: 
C . . - . .  . .. z 
- - - : O '. - .  03 . .  . .  2 - 
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0 
u 
u 
C 
0, 
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1 55 

10- 

2 

3 

15- 

20- 

- 

100 

100 

organic m u d  --Pluff mud. 

Clay: black; organic; roots throughout; soft; 
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EnSa fe/Allen 6 Hoshall 

Project: X l E  F - Mmtw UW?stUl 
Llxatim olapstm sic 
Started at 0 3 7  a, 1D-22-M 
Ccmpleted at cn D22-&3 

~m~ethod: 435'lD RS'a01H3kith#spccxl- 
m ~ c n p a n y :  m m w m t d  EcertiBBg) 
Ged@t: 6L- 

Monitoring Well NBCF613004 

CoordMtes 2-# E 37'3623 70 N 
SlrtaceEkvatkn: 88*tnd 
~ocaevatiar &#feet& 
Depth to Crcnnhd- 7.01 &?t TiX Measred: WB/@ 
Groindw&er Ekvakn 243 feet msl 
Totd W e l  Depk l35 feet bgs 
wel S m  37 to ill feet bgs 

7 
GEOLOGIC OESCRIPTION s 

9 

WELL DIAGRAM 

4 
- 

A 

Surface condltlons: Asphalt 

1 20 2.4 5 

2 100 0 

- 

10 3 40 0 

- 

- 4 75 0 

15- 

20- 
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EnSa fe/Allen 6 Hoshall 

Protect: Z M  F - MvdBase C?&?S~O~ 
Location: CT~a'ksfcn. SC 
Started at a30 cn P22-9S 
Completed at KI:30 a7 D-22-G6 

Drmg Method: 4.25'10 (7.5" W) %A ~ t h  spN spoan SEVWE? 
Orlling Company. AZme E n w m t d  ( .  cwt. H89) 
Gedogst: B. Wythe 

Monitoring Well NBCF613005 

Coordinates: 23Ri9i8.3 & 37J55El37 N 
M a c e  Elevation: 80 feet msl 

TOC Elevatm a71 feet ms/ 
Depth to Grorndwaler: 585 feet TCX: Measwed: P/8/LE 
Grandwater Ekvatrm 286 /eef msl 
Total Wd Depth: 130 feet bgs 
W e l  Screw 10 to 124 feet bgs 

WELL DIAGRAM 

- 
01 

- 
i - a 

C 
U 

?! - 

55 
F 
c - 
5 W 

GEOLOGIC DESCRIPTION 

Surface condit~ons. Asphalt 

Sheby Tube: Top: Sand: coarse w/  ROC: shell 
hash; dry. Bottom: Clay: black; organlc; moist; 
high plasticity. 

- 

5 

2 v - - L 

U) 
aJ - - 

1 75 

10 

15- 

20 - 
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0 

- 

- 

Q 
m 
v 

7 
a~ 

25 

65 

Sand: grey and black: very fine to coarse; - 
U 45 

- - .. 
poorly sorted; shell hash w~th soft, organlc clay > - ,  

a - D - C 

0 

0 

- layers throughout. wet - 
0 - m - '" 
V) - .  - - - * 

- ,  

1 
Clay. black to grey, soft; organic; plastic. mobst. 



Page 1 of t 

EnSa fe/Allen 6; Hoshall 

Rolect: ZCnE F - EbvdBase Charleston 
Locat~m C k ~ H t n .  SC 
Started at 12:a cn 09-3Q-96 
Compreted at 14:30 a7 09-30-it? 

Orkg Methock 4.25'10 /ZS'#) H S A  wth spCt spocx, swkr 
Drhg Corrpany. A#me E n w ~ f ~  (SC cert. Y889) 
Gedcgst: El LWi? 

Monitoring Well NBCF617001 

Cccudnates: 2B78183 E, 37343Z64 N 

Surface Revatm 81 feet msl 

TOC Ekvatm a57 h t  msl 
Depth to Emnowater: Z08 f e t  TOC Measureci P/B/96 
Grandwater Ebvabm 349 feet msl 
Total Wel l  Depth: P3 feet bgs 
W e l  Screen: 2.3 to tf7feet bgs 

W 
7 

WELL DIAGRAM 

9 6  s J n a  3 81 GEOLOGIC OESCRIPTION e - 7 8,  + u  u - m 
A g t g g  g g g g 

> 

l2z z;cn 3 

Surface. Asphalt and gravel. 
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EnSa fe/Allen 6: Hoshall 

Prowt: ZCM F - NavdBwe tharkston 
Locatlax Lh&?sfcn. SC 
Started at 0945 a7 4-18-97 
Completed at KI25 on 4-18-97 

Orkng Method: 4.25'10 (ZS'W %A wth spCt spo~x, smplw 

[kkg Company: M W  DhE?g (SC cert. 1 P36/ 
Geolcgst: SlhW 

Monitoring Well NBCF617002 

Coordnater 336684.30 E, 37- N 
M a c e  Elevabm 124 feet msl 

TOC Ekvat~cn: a86 feet msl 
Depth to Gromdwater: 351 f e t  TCC Measured 4-29-97 
Grandwater Ekvakn 83.5 feet msl 
Total We1 Depth: M0 feet bgs 
W e l  Screen 4.0 to 135 feet bgs 

- 
3 
F 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION c - 
> 

2 

Surface. 8" concrete and rebar. 

- 

5 1 75 0 

- 

10 2 75  0 

- 

15 3 100 0 

20- - 
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EnSa fe/Allen 6; Hoshall 

Propct: Z M  F - hbvdSase ~ s t m  
Locat~on: CWkston SC 
Started at D40 on 08-29-96 
Completed at 1220 a7 08-29-96 
OrRg Method: 429'10 (ZS* COI HSA wth spCt spm sa?@~ 
OrJkng Company: Ahaxe E n w ~ ~ ~ n t i J  (SC cert. 

Gedwst: a ~ o y k  

Monitoring Well NBCF619001 

Coorchater 231498568 & 373f1257 N 
Suface Ekvatm 518 feet msl 

TOC Elevatm a73 &st msl 
Depth to Gromdwater: 4.67 feet TCX: Measured: P/B/96 

Grctndwater Elevatmn 506 feet msl 
Totd Wd Depth: .a0 feet bgs 
Wel Screen 30 lo t24 feef bgs 

Ti 
F 

WELL DIAGRAM - 
GEOLOGIC OESCRIPTION - - 

9 
Surface condltlons: ROC, f~ll. 

- 

5- 

-- 1 50 0 

2 50 0 
- .  V) - - - 0 - 

Shelby Tube (6-10' bgs). Bottom: Sand: tan lo - - * 
0 

red-brown; flne to  medium: saturated. 
10 3 75 

SM Sand: reddish brown; f~ne, some s~lt and clay. 
trace mlca: dense, saturated. 

4 25 0 

Q 

15- 

20 - 

NOTE: Followtng well ~nstallaiion, a Shelby tube 
was pushed from 4-6 f l  bgs adjacent this 
tocallon. Data from this sampl~ng IS presented in 
Table 2.2. 

b 
c 
Q, 



Monitoring Well NBCF819002 
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Monitoring Well NBCF619003 
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EnSa fe/Allen 6 Hoshall 

P r o m  Z M F  - hbvdBase  sto on 
Locat~on: U&?s tcn, SC 
Started at LBO0 rn 09-t?-W 
Completed at XMK7 on 09-0-96 

ailing ~ethod: 4.25 ID (ZS' W) MA wrth s p ~ t  spocx, s- 
DrMg Company: A r n e  E n w m t a '  (SC cerf. YBBS) 
Gedogst: a DO# 

Monitoring Well NBCF620001 

4 

Coordinates: 2320X94.86 E. 372947.88 N 

Suface Elevabon: 7.9 feet msl 

TOC Elevation: Z82 feet mJ 
Depth to Gromdwater: 4.74 feet T K  Mewed: Q/9/96 
Grandwater Elevatm 308 &et N/ 

~otd W e l  Depth: E8 feet bgs 

wed Screen: 28 to 122 feet bgs 
55 
7 
+ - - 
5 
W 

3.Q 

l9 

21 

4.1 

GEOLOGIC DESCRIPTION 

Surface condilions: Asphalt 

Sand: black; fine l o  medium: dense: saturated. 
r 

Sand: I~ght to dark brown; ftne to med~um; dense; 
saturated. 

No recovery. Hood may have blocked off s ~ l ~ t  
spoon 

Clay: dark gray to black, sllty. high organic 
content; soft, saturated 
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WELL DIAGRAM 
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Monitoring Well NBCF620002 

-- 
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EnSa fe/Allen 6; Hoshall 

Proiect: Z i X  F - M 8 a s e  OlEwkstcn 
L o c a b  chakstm SZ: 
Started at OB30m 4-17-97 

Monitoring Well NBCF620003 

Cooschaes: 23B3Q#.?E, 3730X67N 
Surface Ekvatiorr 424 &t nd 

TOC Elevation: #48 feet nsl 
Ccrnpkted at a420 m4-17-97 

am ~ethod: 4 . ~ ~ 1 ~  ( Z S ' O D ~ ~  w qm m m  
am-. ma;llCrrg (SCcertIP38) 
X ' a" 

Depth 40 Ijromdwater: 6155 M TCX: Meetwed: 4-*&I7 
~ r m e r  E I W ~  w M nrsl 
Totd Wd Dwth: WO feet bgs 

' I !  I ! '  ! ! I !  ' I  
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EnSa fe/Al/en 6: Hoshall Monitoring Well NBCF620003 

Ptoiect: XCI\E F - MvdBase Cha&stcn 
Locatian: Uwksta S 
Stated at a830 tm 447-97 
Canpleted at &PO m 4-17-87 

L m g M e M  4.2910 ( 7 S ' C 1 3 ) H S 4 W t h s p H ~ ~  
awgCcmpany. mrm IS;C&#t?31 
Gedogst: 94W 

ColxdMtes 2SWQf.32 € 37307567 N 
Wace Elevation K24 feet & 

TOC Ekvatia M4Q feet nsl 
Depth to Owrdwater: 655 feef TLX: Meawed 4-29-97 
G r a ~ w a t e r  Etewtim U 4  feet n#l 
TOM wa Depth M.0 feet Pgs 
w e l m  AOto/35feet& 

'f 
WELL DIAGRAM 

GEOLOGIC DESCRIPTION c - 
3 

Surface condltlons: gravel and grass. . 

- 

5 t 25 0 

- 

10 2 ' 0  

A 3 70 0 

- 

15 4 100 0 

20- 
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EnSafe/Allen & Hoshall 

Pro'@ Z W  F - MvdBsse i 2 M ~ t c n  
Locat i  ~l~ SC 
Started at OSUO m 44-07 
Ccmpleted at XVO a? 4-i7-97 
ai~ngMethod: 4E10 (7.S'W)HSAkithspftqotmsarpk 
orW~Campany. M k r ~  f-SCcertPP361 
Ge-t S W  

Monitoring Well NBCF620004 

Coorbnaw: 232024827E 37X&W N 
Surface Oevabion; 88 If& mJ 

TOC Matiorr Mfeet md 
Depth to Grovldwatec 373 feet TCX: Meawed 4-29-97 
Gramhater Ekvatiom 7 s  feet md 
Totd We! OegVr 13 feet bgs 
W e l  Screere 30 to t25 feet bgs 

q WELL DIAGRAM 

GEOLOGIC DESCRIPTION c r - 
4 

Surface conclitions: grass, gravel, topsoil. 



Page I ot 

EnSa fe/Allen &: Hoshall 

Pro@ ~ F - ~ ~ ~ t m  
Lomtiarr olalestmS1C 
Stated at ft20 m 08-27-&X 
mpleted at f3!5 m a8-27-&X 

MhgMtmd -ID ~ S ' a D I ~ k S t h s p r t ~ ~  
DmgConpavy. ~ E n ~ ~ t d  ~~~) 

e c i o $ j ~ t  n ao* 

Monitoring Well NBCFGDFOOl 

CoordMtes: 2 W 2 P  €4 37XGS76 N 
Surface Elevation 86 ket mrl 
TOCOevatian: WMmsl 
oepth to Gmnchater. 4.07 M T E  Measwed: WB/W 
GroWmter  Elevatm W Mmsl 
Totd Wel DepW l38 M bgs 
we~screerr 38tolZfeetbgs 

wol OIAGRPM 

rdii!iIIi! GEOLOGIC OESCRIPTION S 

2 

20- 
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2 

3 
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50 

100 

0 

MO 

too 

Surface conatlons: Asphalt. 

0 

Shelby Tube (5-7' bgsk Bottom: Clay: 
0 red-brown and grey mottled; vwy sandy; firm to 

stlff; moist. (fill). 

Concrete in spoon ptevented recovery. (fill) 

0 

0 
v 
C 
L, 



EnSa fe/Allen 6 Hoshall Monitoring Well NBCFGDFOlD 

GEOLOGIC DESCRIPTION 

laminated, wet, firm to st i f f ,  plastic; some silt and 
some sand-very fine to fine, occasionaly as 

Page 1 of 2 
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EnSa fe/A/len 6 Hos hall 

Pro wt: ZCKE F - hQvd Base Uaa&ston 
Locat~crc #mk?stcq SC 
Started at 144.5~18-28-96 
Completed at 1130 on 8-29-95 

king Method: Rotasm (6S'W c d q  3.8" ID mng tvt) 
D b g  Company: Boartdongyea (SCiY P32) 
Geolog~st: P. Ebyky 

Monitoring Well NBCFGDFOlD 

CoordMtes: 23l7&%58E 375(M3# N 
M a c e  Elevatrorr 516 feet msl 

TOC E k v a t m  833 feel msl 
Depth to G r m a t e c  698 feet TCC MeaweG 12-18-9E 
Grwntlwater Elevabm 335 f e t  msl 
Totd W e l  Depth: 220 feet bgs 
Well Screen: 1610 to 220 feet bgs 

0 
F - 

GEOLOGIC ESCRIPTION - - 
!5 W 

WELL DIAGRAM 

f - - - 
w/shell fragments. o - I - - .  

" a  - a 
Silt. ollve green; clayey, some sand to C 

sandy-very fine, phosphatic, wltrace to sorne -w 
clay. n/shell fragments and some PO4 nodules. - - b 

L LL 
Sdt: olive green; clayey, some sanQ to 

h 

sandy-very fine; wet, soft to fwm, * 
CL plastic---~shley Fm. 421.8-24.5 ft.: 

occcasional sand pods: grey; very f~ne to fine 
w/sorne P04, and sorne shell frags. 423.25 ft.. 

25 

30- 

35- 

40- 

5 100 0.0 shell fragment, 
,--154 

cn 
2 - 
a 
01 - 
0 
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Flush Mount Cover 

Cement Grout 

2-Inch Diameter 
Flush Threaded 
Schedule 40 

a& 6/12&6 
kbhod: HdarSlan krgscolil R~ 
mu:  =f'15' 
Tw- SC RlrdW.I~WWsW1.1llr3 

NOTE: PID Measured With HNu Photoionlzation Detector, Mode# PI-101 
PI0 Concentrations Reported h Parts Per Million @pm) 



Flush Mount Cover 

Cement Grout 

Approximate Static 
Water Level 

2-Inch Diarneler 
flush Threaded 



Flush Mount Cover 

Cement Grout 

Appro Jrnate Static 
Water Level 

24nch Diameter 
Rush Threaded 
Schedule 40 
No. 10 Slot 

kr.Mar(tW&h a i i i a  

GENERAL EN 



Flush Mount Cover 

Approximate Static 
Wafer Level 

2-Inch D i e t e r  
Rush Threaded 
Schedule 40 

on Detector. Mode# P 1 - 10 1 

GENERAL ENG 



~ ~ # l ~  
M.mod:HdlowSOmkrgerDrillRg 
blO&: PS113' 
a: wml' 

~ ~ W W D I Y B r : M a C W a y " , 1 1 3  

NGINEERLNG 
LABORATORIES, FNC. 

Flush Mount Cover 

PVC Casing 

Approximate Static 
Water Level 

2-Inch Diameter 



7 u  

- 1' 

- 2' 

- 3' 
- 4 '  

- 5  

- 6 

- 7 -  

- la' 
- 11' 

- 12' 

- 13' 

- 14' 
- 15' 

L ENGINEERING 
LABORATORIES, INC. 

WEUCOEISTRUCTIDN LOG 

Flush Mount Cover 

2-Inch Diameter 
Flush Threaded 

Approximate Static 
Water Level 



NOTE: PID Measured With HNu Photoionization Detector, Model# PI-101 

Flush Mount Cover 

2-Inch Diameter 

Approximate Static 
Water Level 

2-Inch Diameter 
Rush Threaded 
Schedule 40 



Flush Mount Cover 

Approximate Static 
Water Level 

2-Inch Diameter 
Flush Threaded 
Schedule 40 

au-wr4M6 
M.amAHclarsbmAqpfMRg %?$&. 
SC WdDfMecMafkWdsh.41!13 

NOTE: PID Measured With HNu Photoionization Detector, Model# PI-101 
PID Concentration Reported in Parts Per Million (ppm) 

GENERAL ENGINEERING 
LABORATORIES, KNC. ----- 

.o uamt 
OLIICLIIO*YfYlf m'-"' 

PROJECT: - 

NMUATYrc OF BAbEUHE 
BrVI-mAL~DmONS 
PROPObEDCPWLE4SEARE*S 

M V U  W E  cn4fumm 
-ESrm 600TH .xmru 

DATE. hm 10. 1996 

MTLL C M T R O C + D H  LOG 

DRAWN BY: KEC I APpRV BY: TRI 

Mw.14 



SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
2600 Bull St*' (803) 734-5321 a rwnd -tor R o t ~ l l ~ t I  Dlvlclon W ~ I U  mn R u o r d  

. Hcaght Abor./B*tow 

I we1qII1 Ib l . I t 1  

f t .  afser - hfs. vumv8nrdno G.P.M. 

Pvmoanp Ttrr 0 y e %  (PIcIL. e n ~ l o * l  

. m o d e l  no _ _  - 
roIT1 &npth 01 O r o P  P O C  -- ( 1  c a D a C # ? V  OC 



SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
2600 BuA S t m t  Columbla S.C. 29201 (#03) 134-1331 
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EnSafe/AJlen 6; Hoshall 

Prom F u e l a j t & / i W S y s t e m - W B a r e M t a ?  
Location: Ch;rlestcq SC 
Started at 1350 m i-22-97 
C q k t e d  at 0800 cn +23-97 
Drlhg Method: 425'10 (&O'W! HS-4 Mfh spff fooon 

&&ng Company. Geo T& LkJCrM (SC Cert P794) 
Ge-t: S Parker 

Monitoring Well NBCGFDSIGA 

C c ~ d i M  tes: 23R9744.39 E 373WQ82 N 
M a c e  €levation: 80 feet msl 
TO2 €levati E X 9  feet msl 
Depth to Grandwater: 627 feet T K  Measure 3/6/97 
Grundwater Ekvakrc 423 feet msl 
Totd W e l  Depth: EU feet bgs 
W e l  Screen: 58 fo 64 feet bgs 

WELL DIAGRAM 

GEOLOGIC ESCRIPTION 

Surface conditions: Grass 

5- 

reen-gray; fine to 

15- 
CL Clay: green-gray; medlum plasticity; moderately 

3 83 0 stiff; W /  mottled brown to orange, thln sand 
laminae and lenses; moist. 

20- 



EnSa fe/Allen 6 Hoshall Monitoring Well NBCGFDS168 

GEOLOGIC DESCRIPTION 

black marsh clay. 

---------- 

Page I of I 
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EnSa fe/Allen 6 Hoshall 

Proiect: FelLkb.&t&n System - Wd&se iY?&stcn 
Locatiar CYw&stcrl, SC 
Started at 05129 a7 t-23-97 
CcrrQleted at KllB cur 1-23-97 
a~ng Method: 43'1Ll f8Q'CG) S A  hifh spft yxxx, 

Company. GeoT& DrlEhg I .  Cert P794) 
Geologist: Cl Felfer 

Monitoring Well NBCGFDS16C 

Coordna tes: 23#74#.a3 Z 37425 72 N 
Surface Elevation: 82 feet msl 

TOC Elevaticn: 80/ f e t  msl 
Oepth to Grandwater: 4.94 feet T K  l&aswed: 3/6/97 
Grandwater Elevation: 4.07 feef ms! 
Total Well Deptts 17 feet bgs 
Wd Screen: 69 to 8 5  feef bgs 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION Sr - 
4 

Surface conditions: Asphalt (Road) to 2' bgs. 

Cuttings logged below. Please refer to Boring 
Log NBCGFOSWA for detailed lithologic 

ings 2-5' bgs: Silt: dark brown; grading to 

5- ----------- 
ings from 5-18' bgs: Clay: dark gray; soft; 

wet; marsh clay. 

10- 

15- 

20- 

0 

z 
Q, 

- ~- ~- 



Appendix B 
Zone F 

Shelby Tube Sample Data Summary 



Canstructjon Mlsrbis 
Nan Dsstructive 

Gaotsehnicol 
Environmental 

SOUL CONSULTANTS, INC. 
ENGINEERS & OEOLOGlST S 

Since 1951 

PO. Drawer 698 Charleston, South Camtina 29402 4 803723-4539 Fax 803/723-3648 

February 10, 1997 

Ensafe/AZlen & Hoshall 
Mr. Craig Smith 
21 14 Airport Blvd., Suite ll.50 
Pensacola, Florida 32504 

Reference: Naval Base Charleston, SC 
Zone F Investigation 
E/A&H P.O. #8 

Dear Mr. Smith: 

Enclosed please find laboratory test results conducted for the Zone F Investigation, 

as you requested. On January 23,1997, a total of (l l) shelby tubes were delivered 

to our o f i e  for analysis. Two (2) shelby tubes were from Zone D, the results of 

which were previousZy faxed and mailed to your office. Nine (9) shelby tubes were 

JFom Zone F, the results of which are enclosed. 

Per our telephone conversation of January 31, 1997, (1) vertical 

permeability test (granular soil) was added to the requested testing for sample 

NBCF/607-OZD. 30'-32'. Also, ( I )  porosity and ( I )  bulk dens@ test was omitted 

from the original requested testing for sample NBCF/613-005, 3'-5: due to the 

condition of the portion of shelby tube sample you requested to be tested. It was 



Ensafe/Allen & Hoshall 
Page 2 
Februaly 10. 1997 

also clarzfied that the Hydrometer/Sieve (ASTMD422) is the requested test, listed 

as 'grain size' on the chain of custody These changes are reflected on the chain of 

custody forms which follow the test data. 

The Permeability (granular & cohesive), Speclfic Gravity, Bulk Densiv (Unit 

Weighl), Moisture Content, and Porosiv are listed in tabular form. The 

Hydrometer/Sieve Analyses are reported in graphic form, following the tabulated 

data. 

Samples tested for Permeabiliq are reported under Romon Numeral I. 

Moisture Contents and Bulk Density for shelby tube samples are reported under 

Roman Numeral II. A sample order was assigned and is listed on both tabulated 

data sheets and Hydrorneter/Sieve graphs for each respective shelby tube sample, 

I . )  through 9.). 

All tabulated data is also contained on the enclosed 3.5" disk for samples 

delivered to our oBce on January 31, 1997, Zones D & F. The test results are 

reported under the following headings: 

permclay. wk4 is Hydraulic Conductivity(cohesive soils). 

shelby. wk4 is porosiv, moisture content, unit weight, & speclfic graviy on 
shelby tube samples. 

permsand. wk4 is permeability(granu1ar) for Zone F. 



Enrafe/Allen 6; Hoshall 
Page 3 
Febmav 10, 199 7 

zone-d wk4 is perrneability(granu1ar) for Zone D. 

Enclosed also is the Certlficate of Completion for this current Zone F work. 

The Certlficate of Completion for Zone D was previoush mailed to your office. 

Please sign and return these forms at your earliest convenience, us we are required 

to enclose a copy of these forms with our invoice. 

Ifyou hove any questionr regarding these tests, please don't hesitate to call. 

We appreciate very much the opportunity to be of service to you on this project. 

Sincerely, 

Suzanne M Stroh 
Environmental Manager 

mc to: Patricia L. Tarrant 

SOIL CONSUIXANTS, INC. 



Materials SOIL CONSULTANTS, INC. Tabulated 

Testing - ~ . . ... Report . -- Data Sheet . -- 

P+ And ~ l a ~  Naval Base Charleston, South Carolina 
Zone 'F' Investigation Date: 2-7-97 
EnsafelAilen & Hoshall P.O. #88 -. - 

1. Results of Falling Head Permeability Test 8 Specific Gravity 

1 .) Sample: NBCFi607-04D 
Depth : 18' - 20' (Drk. brownish green fine silty sand with slight to medium 

calcareous clay, phosphate nodule and shell content) 

Results of Porositv. Mo 11. isture Content and Wet Unit Welght of Shelby3ube Sample. 

Porositv % 1 44.4 11 

1. Resuits of Failinu H a d  Permeability Test. Porosity. & Spec~f~c Gra 
. . 

vity 

2.) Sample: NBCF1607-02D 
Depth : 30'-32' (* Brownish green fine silty sand with slight to medium 

calcareous clay and shell content.) 

Porositv % I 57.4 

Soecific Gravitv 1 2.7 li 

* This description reflects the tested bottom 10" of shelby tube only, as requested 



SCI Labontory No. 97-183 

Materials SOIL CONSULTANTS, INC. Hydraulic Conductivity (ASTM 05084) 

est~ng Report 
- -  

SPeufic Gwv~ty (ASTM D854) 

Nava &so m s m  Seuth Camha Moisture Content (ASTM D2216) 

EnwfelWcn & Hosnal P 0 L88 Porosity 
. .. 
1. 

TEST CONDITIONS I I I 1 
Permeant Potable Water Potable Water Potable Water , 

FINAL CONDITIONS I I I I 
5 08 5 0165 5.0292 Sample kngth, cm 

Sample Otameter, cm 5 08 5 1582 5.0673 
- - 

Morsture Content, % 45 5 I 32 4 73.9 
. -  I 

Und Wet Werghf pcf 113 9 I 111.9 I 862 -- i 
- u  

Unrt Dry We~ght, pcl 78 3 P I 84 5 -- 55 3 
- I 

- - -" - - - - - - - - 

40 psi 40 pi 40 psr 
. . . . ~ 

37-35 PSI I 37-35 psi 37-35 psi 
. . - . - -. 

0.1 0.95 0.1 

verage Gradient i 27.6 26.2 27.6 
- - - - --- - . i 

! I 
i I 

4.) NBCFI607-WZ. 8'-10' 5.) NBCF1613-003, 3'-3 1 ' 

I 
Sample Identification 

INITIAL CONDITIONS 

Saturat~on 108 4 

cmlsec @ 20' C 
I ! 9.067 X f~-%mhec I 3.903 X lO-&mlsac 9.835 d l ) - 7 c ~  I 

Sample D~scnptlon I 'Gray B orange rnorganlc day 'Gray b orange day wlsl sand 'Gray mwganic clay w/sl. sand 

Sample length, cm 5.08 5.334 5.08 
- -- - . . - -. -- 
Sample Diameter. cm I 5.08 5.08 5.08 

. - . . - - - - -- 

Mo~slure Content. % 41.5 25.3 74.1 
. - -  -~ - - 

113.8 95.6 Unit Wet Weighf p d  11i.9 
I . . . - - ! 

Unit Dry Werghl pd 79 90.8 54.9 
- .. 

2.68 Specific Gravrty 2.65 2.68 
. . - - -- .- 
Porosity % 52.1 45.6 

I 67.2 

Saturation % 100.9 80.7 - 97.1 
--- 

3.) NBCF/60?01D, 8'-10' 

-- - 
89 1 97 8 

Results of Moisture Content and Wet Unit Weight of Shelby Tube Samples 

- -  - - - 

3.) Sample: NBCFffi07-010 4.) Sample: NBCF160740Z 5.) Sample: NBCFl613403 

6'-10' 8'-10' Y-ql' 

Mooture Content. 41.8% Moisture Content: 29.9% Moisture Content: 90.4% 

Wet Unit Wt: 122.1 Ib/cu.ft Wet Unit Wt: 120.1 1bJcu.h Wet Unit Wt.: 98.8 1bIcu.n. 



SCI Laboratory No. 97-1 83 

Materials SOIL CONSULTANTS, INC. Tabulated 

Testing Report - - -  - Data - Sheet 
P ~ ~ C I  And sute Naval Base Charleston. South Carollna 

Zone 'F' lnvestlgatlon Date 2-7-97 
EnsafeIAllen & Hoshall P 0 -- #88 -- 

11. Results of Porosity. Moisture Content. Wet Unit Weight. & Specific Gray@ 
of Shelby Tube Samples 

6.) Sample: N8CFl613-004 
Depth : 5' - 7' (*Gray & black inorganiclorganic clay with slight 

aggregate content) 
-- 

' This description reflects the tested middle 4.25 " of shelby tube only, as requested. 

11. Results of Para Moisture Content. Wet Unit Weight. & Specific Gravity 
of Shelby Tube Samples 

7.) Sample: NBCF1607-021 
Depth : 19' - 21' (*Gray inorganic clay with high sand and medium ferrous 

oxide content) 

* This description reflects the tested middle f 8.5 " of shelby tube only, as requested 



SCI Laboratory No. 97-1 83 

Materials SOIL CONS'ULTANTS, INC. Tabulated 
Testing Report Data Sheet - 

P ~ O I C C ~  And slate Naval Base ~harleston, South Carolina 

Zone 'F' lnvestigatron Date 2-7-97 
EnsafeJAllen & Hoshall P.O. #88 

- -- - A - - - -- -- -- - 

nit Weiaht. & Specifc Gra 11. Results of Porcsily. Moisture Content Wet U I vity 
of Shelby Tube Samples 

8.) Sample: NBCF1607-04D 
Depth : 30' - 32' (Brownish green fine sitty sand with medium calcareous 

clay and slight shell content) 

Porositv % I 53.8 11 

I I. Results of Poro*, Misture Content. Wet Unit WeiaM & Specific Gravity 
of Shelby Tube Samples 

9.) Sample: NBCFI613-005 
Depth : 3' - 5' ("Tan sand with very high shell content) 

Moisture Content % 1 7.9 

* This description reflects the tested top 10 " of shelby tube only, as requested. 
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Ensafe/Allen & Hoshall 
Page 2 
February 20, 1997 

Samples tested for Permeability are reported under Roman Numeral I. 

Moisture Contents and Bulk Density for shelby tube samples are reported under 

Roman Numeral II. Samples are listed in numerical order. 

All tabulated data is also contained on the enclosed 3.5" disk for samples 

delivered to our ofice on January 31, 1997, Zones F & G. The test results are 

reported under the following headings: 

perm$ wk4 & perm2 is Hydraulic Conductivity(cohesive soils), Zone F. 

Permg. wk4 is Hydraulic Conductivity(cohesive soils), Zone G. 

permsan d. wk4 is permeability (granular) for Zone G. 

permsd. wk4 is perrneability(granu1ar) for Zone F. 

Shelby.wk4 is undisturbed shelby tube data for Zone G. 

Shelbyl.wk4 is undisturbed shelby tube data for Zone F. 

Enclosed also is the Chain of Custody Records and Certrficate of 

Completions for this current Zone F & G work Please sign and return these forms 

at your earliest convenience, as we are required to enclose a copy of these forms 

with our invoice. 

SCI 
SOIL CONSULJAhlTS, I N C .  



Ensafe/Allen & HoshalI 
Page 3 
February 20, 1997 

Ifyou have any questions regarding these tests, please don't hesitate to call. 

We appreciate very much the opportunity to be of service to you on this project. 

Sincerely, 

Suzanne M. Stroh 
Environmental Manager 

mc to: Patricia L. Tarrant 



Geotechnical Subsurface 
Investigation 

Naval Base Charleston, SC 
Zone F Investigation 

E/A&H P. 0. #88 

Laboratory Tests Conducted BY: 

SOIL CONSULTANTS, INC. 
ENGINEERS & GEOLOGISTS 

SINCE 1951 

Sic1 onstr 

Non Destructive 



SCI Laboratory No. 97-321 

Tabulated Data 
Sheet 
b: 2-20-97 

Materials 
-esting Report 

SOIL CONSULTANTS, INC. 

' ~ ~ a c t h d s t r t e :  Naval Base Charleston, SC - Zone F Investigation 

I. Results of Fallinci Head Permeability Test for Granular Soils. Porositv, 
and S~ecific Gravity 

Permeability 
Bulk Wet 
Density 
(g/CC) 

Specific 
Gravity 

Sample 
Number 

II. 1 
for Shelbv Tube Sam~les 

Porosity 
(9'0) 

Depth 
(feet) 

Sample 
Number 

L 

Moisture 
Content 

[O/o) 

- 

Moisture 
Content 

(9'0) 

Depth 
(feet) 

Wt. Unit 
Weight 

(Iblcu. ?I) 



. . . . .  

Materials SOIL CONSULTANTS, INC. , HYDRAULIC 
Testing Reqort - - , CONDUCTlVlTY 

PIU~W AII~ Naval Base Charleston, Zone F lnvesbgation i TEST 
Locatrcn Charleston, SC E/A&H P.O.#88 1 ASTM - D 5084 

SC1 Prolect: 97-321 Date. 2-20-97 

SOlL CONSULTANTS. INC. 

SAMPLE 1 607SW00704 1 607SW00714 1 613SW01405 . 613SW01409 ' 
I 

IDENTIFICATION 4-6' 14'-16' ' 3-7' 9'-1 I' 
(organ~c material) 1 (day wlsand lenses) I 

INITIAL CONDITIONS 

Sample Length, cm I 5 08 1 4 0386 I 5 08 5.08 
I 

Sample Diameter, cm 5 08 1 5 0 8  5 08 5 08 I 

Moisture Content, % 66 42 1 26 8 944 83 57 I 

Unlt Wet Weight, pcf 84 8 I 1171 87.67 90 88 

Unrt Dry Weight, pcf 50 9 92 4 45.09 49.5 
I 

I 

Specific Gravity 
I 

1 2 56 2 75 2.6 1 2.57 

Porosity % 68.1 I 4618 72 2 69.1 

Saturation, % 1 797 85 9988 94 5 I 95.9 
I 

FINAL CONDITIONS 

Sample Length, cm 5.0?65 40386 1 50419 I 5 0165 

Sample Diameter, crn 5 0546 1 5 08 5.08 I 5.0038 I 

I 

Moisture Content, % 74 8 33 7 1 112.52 1 85 08 I 
I 

1 11996 Unit Wet Weight, pcf 
I 

84 5 85 089 1 92.7 

Unit Dry We~ght, pcf 
I I 

48 3 89 7 I 40 I 50 1 
I 

I 

Saturation, % 83 2 I 101 5 - .- 95 8 993 i 

TEST CONDITIONS 

I Permeant I Potable Water ! Potabte Water Potable Water I Potable Water 
1 Cell Pressure, psi 

I 

40 40 40 40 
I 

Back Pressure, PSI 37-35 37-35 37-35 I 37-35 

B-value 0 loo  0 96 0 99 I 0 98 

27 6 i 
1.66~0-7 I 

Average Gradlent ; 27 6 

Hydraulic Conductivrty, 1 1 - 1 ~ ~ ~ - 7  
cm/sec @ 20 deg. C - 

34 7 27.6 
9.755~10-6 1 1~3~x10-7 



-. 

Materials SOIL CONSULTANTS, INC. i HYDRAULIC 
'Testing - Report CONDUCTIVITY 

~ l a j a d  And Naval Base Charleston, Zone F Invesbgatron TEST 

. - - - . . - - - Locatmn. Charleston, SC E/A&H P.O.#88 ASTM - D 5084 
SCI _Pfo(ect: 

. . 
97-321 Date. 2-20-97 

SAMPLE 620SW00206 ' I 

I 
IDENTIFICATION , 6'-8' I I 

I 

INITIAL CONDITIONS 

Sample Length, cm 5.08 
1 

Sample Diameter, cm 5.08 -- 

Moisture Content, % 
I 

20.3 
I 

I -- -- -- 

Unit Wet Weight, pcf 130.44 - 

Unit Dry Weight, pcf 108.44 

Specific Gravity 2.8 

Porosity % 37.9 - 
Saturation, % I 92.9 I 

FINAL CONDITIONS 

-- -- 

Sample Length, cm 5.08 

Sample Diameter, cm 5.08 I I 

Moisture Content, % 21.77 
I I 

I 

Unit Wet Weight, pcf 135 I 
I 

Unit Dry Weight, pcf 110.9 

Saturation, % 105 95 

TEST CONDITIONS 
- - - - - -- -- - -- - 

Permeant Potable Water 

Cell Pressure, psi 40 I 
I 

Back Pressure, psi 37-35 

B-value 0.980 ! I 

Average Gradient 27.6 I I I 

Hydraulic Conductivity, 1-937x10'6 I 
cmlsec @ 20 deg C - 

d 

SOlL CONSULTANTS. INC. 



Materials / SOIL CONSULTANTS UNDISTURBED 

Testing Report 

Consistency 

Porwily or Banded Moishire Content 

I NC. 

-mi' of 

Logtion: 

- 
C O ~ I  

Wet Unit Weight 

SAMPLE 
R O ~ ~ M  Naval Base Charleston, SC - Zone F lnvestigation 

Brown and gray /r//I Sand and clay 

CHARACTERISTICS 

~apth: 4 '4 '  

Location: 

sanple 607-SW 

REMARKS: 

Brown inorganic clay 

Sand lens 

Sample: Pushed 
~ a n p i a  NO. 00704 

-- 

- 

Gray inorganic clay with 
decayed wood content. 

SCI Project NO 97-321 oae: 2-20-97 

Gray fine sand 

Moisture Content 

Moisture Content 

Permeability 

Hydrometer/Sieve 

Specific Gravity 

- 

Moisture Content 

I pp= NIA tsf I 

6" 

I In' 

i4" 

.> 

2 112 - 
' 



Materials / SOI L CONSULTANTS UNDISTURBED 

Testing Report INC. 

TW of 

LocPtion: 

Color 

- REMARKS: 

SAMPLE 

d Naval Base Charleston, SC - Zone F Investigation 

I 

Tan and gray I/1,,I Sand and clay 

- 
Rebtive 

Moisture 

Consistency 

Porosity or 

Sbucbtre 

Gray inorganic clay with medium 
sand content. 

CHARACTERISTICS 

bpth: 14'-16' 
Location: 
sample 607-SW 

Very moist and Damp NIA 

Semi-solid CL and SM-SP 

Banded ~ a i s t u r ~  contsnt 38.1% 

Tan and gray inorganic clay with 
medium sand lens content. 

Sanple: Pushed 
~arrple NO. 0071 4 

Wet Unit Weight A22.9 

pp= NIA tsf 1 

SCI Project NO 97-321 Date: 2-20-97 



Materials / SO1 L CONSULTANTS  UNDISTURBED 
Testing Report 

Very moist 

I NC. 

TYP of 

Lomtion: 

color 

Semi-solid Wsuai Classification 

Porosity or Moisture Content 94.7% 
Structure (compOSb) 

wet Unit Weight 88.6 
blcu. R 

SAMPLE 
R O F ~  Naval Base Charleston, SC - Zone F Investigation 

Gray and black I y l I  Organic clay 

CHARACTERISTICS 

~epth: 5'-7' 

Location: 

Sample 61 3-SW 

Gray and black organic clay 
with a strong odor and decayed 
root cont (Petroleum/hydrocarbon) 

Sanpie: Pushed 
Sample NO. 01 405 

2.81" 

1 pp= NIA tsf 1 

SCI project No 97-321 oale: 2-20-97 

REMARKS: 



Relative -+ Very moist 

UNDISTURBED 
SAMPLE 
CHARACTERISTICS 

Materials 
Testing Report 

Porosity or Uniform Moisture Conkent 

SOIL CONSULTANTS 
I NC. 

TYPS or 
Lodon:  

stware \I 11 (Cm-F-W ii 9,.4 
Wet Unit Weight 

ROW ~ n d  Naval Base Charleston, SC - Zone F Investigation 

REMARKS: 

~epth: 9'-11" 
Loation: 
same 613-SW 

Gray organic clay with medium 
peat and decayed root content 

sample: Pushed 
~ a n p ~ a  NO. O I  409 

I pp= NIA tsf 

SCI project NO 97-321 Date: 2-20-97 

Color Gray Organic clay 



Materials ( SOI L CONSULTANTS UNDISTURBED 

Testing Report 

Lomtion: I 

INC. 

Color 

Relative 

Moisture 

Consistency 

porosity or 

Structure 

REMARKS: 

SAMPLE 
~ 0 j . a  ~ , d  Naval Base Charleston, SC - Zone F Investigation 

fYW of 

-- 

- 

Gray organic clay 

CHARACTERISTICS 

hpth: 4-6' sanple 619-SW 

i 

Gray fine sand 

Sarrpk No. 001 04 
Location: 

Wet Unit Weight 

Moisture Content 

Permeability 

Moisture Content 

H ydrometerlsieve 

Specific Gravity 

m 

Moisture Content 

Tan, green, and orange inorganic 
clay content. 

Sanple: Pushed 

-- 

NIA 

SM-SP and CL 

15.9% 
(middle 7 112 3 

130.3 

Tan and gray 

Damp 

Semi-solid 

Banded 

5 112" 

7 112" 

-10" 

! pp= N/A tsf 

SCI Project NO 97-321 w: 2-20-97 

Texhrre 

pocket Penetrometer 

F F )  

Visual Classification 

(Us-) 

Moisture Content 

( m e )  



Materials I SOI L CONSULTANTS UNDISTURBED 

Testing Report 

1 pp= N/A tsf 

INC. 

Type of 
Loration: 

I 

Relative 

Moisture 

Consistency 

~oroslty or 

Structure 

REMARKS: 

SAMPLE 
R O ~ ~ M  Naval Base Charleston, SC - Zone F Investigation 

Tan and dark gray fine sand 

CHARACTERISTICS 

m t h :  6'-8' 

Location: 

sample 620-SW 

Tan, green, and orange inorganic 
clay with sand lens running vertically 
through the mid section. 

Sanple: Pushed 
sample NO. 00206 

Sand and clay 

N/A 

SM-SF and CL 

27.6% 

Wet Unit Weight 

(lwcu. R) 

7 7  

Moist 

Solid 

Banded 

SCI project NO 97-321 w: 2-20-97 i 

127.3 

Texture 

Podcet Penetrometer 

VSF) 

Wsual C~assification 

(Us=) 
Moislure Content 

(corrpo~ite~) 
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SOIL CONSULTANTS, INC 
ENGINEERS & GEOLOGISTS 

SIlVCE 1951 
P.O. Drawer 698, Charleston, SC 29402 

P.O. Box 20097, Myrtle Beach, SC 29577 



Oct 

SOIL CONSULTANTS, INC. 
ENGINEERS & GEOLOGISTS 

Since 1951 

PO. Drawer 698 Charleston, South Carolina 29402 8031723-4539 Fax 803/723-3648 

EnsafeIAilen & Hoshall 
5909 Shelby Oaks Dr., Suite 201 
Memphis, TN 38134 

Attention: Ms. Patricia L. Tarrant 
SCI Report 96-1660 

RE: Geotechical Soil Testing 
Naval Base Charleston 
RCRA Facility Investigation 
Charleston, SC 
Zones D, F, and G (Subcontxact Number 0376196) 

Dear Ms. Tarrant: 

Enclosed piease find test results for analyses requested on the above referenced project. 

On September 27, 1996 a total of thirteen (13) shelby tubes were delivered to our firm for 

testing as requested. One tube contained material unsuitable for testing and was omitted by Mr. 

Peter Bayley of E/A & H. These tests included Moisture Content, Hydrometer Sieve Analyses, 

Unit Weight, Porosity, and Hydraulic Conductivity/Permeability. 

All results of the tests are listed in tabular form on a high density 3.5 inch computer disk, 

using Lotus 1-2-3, Release 5, except for the HydrometerlSieve Analyses. These tables are found 

on sheets A, B, C, and D in the file named ensde.wk4. Hard copies of these results, along with 

the Hydrometer results are provided. All tests were conducted in accordance with ASTM 

specifications. 



Ensaft1AUen & Hoshall 
SCI Report 96- 1660 
Page 2 

We thank you for the opportunity to be of  service to you on this project and look forward 

to working with you again in the hture. 

Sincerely, 
SOlL CONSULTANTS 

~ u z a i e  M. Stroh 
Environmental Manager 

Copy to: Mr. Peter Bayley 

SMSIjbg 

Enclosure 

SOIL CONSUUANTS, INC 



SCI Laboratory No. 96- 1660 

and G, Charleston, SC 

I. Results of Moisture Contents and Dry Unit Weiahts 
for Shelbv Tube Samples 

Tabulated Data 
Sheet 
are: 10-14-96 

Materials 
'esting Report 

SOIL CONSULTANTS, INC. 
- 

Zone D 
11 GDDOlD 130 - 32.51 38.2 1 1.33 ( 

W ~ Q W I :  Naval Base Charleston, RCRA Facility Investigation - Zones D, F, 

.Zone F 
109-001 ( 6 - 8  ( 22.9 ( 1-70 

**GDF-001 I 5 - 7 I NIA I NIA 

Bulk Dry ' 
Density 
(glcc) 

Sample 
Number 

Zone G 

* Sample obtained was determined to be unsuitable for testing by Mr. Peter Bayley 
of O A  &H. 

Depth 
(feet) 

Moisture 
Content 

(%) 

Porosity 
Sample 
Number Permeability 

Moisture 
Content 

(%) 

Depth 
(feet) 

Bulk Dry 
Density 
(gicc) 

Specific 
Grave 



I Materials I SOIL CONSULTANTS, lNC/ HYDRAULIC 
Testing Report 

SOIL CONSULTANTS, INC. 

CONDUCTIVITY 

Zone G 
638-001 
8' - 10' 

SAMPLE 
IDENT1FICATION 

Project And Naval Base Charleston, RCRA Facility Investigation, 
Location: Charteston, SC Zones D, F, and G 

TEST 
ASTM - D 5084 

INITIAL CONDITIONS 

SCI Project: 96-1 660 Date: 10-14-96 
I 

Zone G 
G DG-0 1 D 
65' - 67.5' 

Zone G 
120-001 
6' - 8' 

Zone G 
01 1-003 
8' - 10' 

5.08 
5-08 
148.9 
81 -9 
32.9 
2.71 

0.805125 
97.5 

Sample Length, cm 
Sampte Diameter, cm 
Moisture Content, % 
Unit Wet Weight, pcf 
Unit Dry Weight, pcf 

Specific Gravity 
Porosity (computed) 

Saturation, ,% 

Zone G 
636-001 
9'-11' 

FINAL CONDITIONS 

- -  Sample Length, cm 
Sample Diameter, cm 
Moisture Content, % 
Unit Wet Weight, pcf 
Unit Dry Weight, p d  

Saturation, % 

TEST CONDITIONS 

Permeant 
Celf Pressure, psi 
Back Pressure, psi 

B-value 
Average Gradient 

Hydraulic Conductivity, 
cdsec @ 20 deg. C 

. 

5.08 
5.08 
91.5 
82.1 
42.8 
2.63 

0.738272 
8 5 2  

4.2291 
5.08 
145.7 
822 
33.4 
2.69 

0.800665 
97.5 

, 4.6355 
5.08 
45.9 
106.3 
72.8 
2.69 

o.ss626-r 
94.7 

5.08 
5.08 
19.2 
130.3 
109.3 
2.69 

0.348925 
96.5 



SAMPLE 

IDENTIFICATION 6 1  9-002 1 09-00 1 620-002 
6 ' - 8 '  6' - 8' 7' - 9' 

INITIAL CONDITIONS 

Sample Length, cm 
Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight. pcf 

Unit Dry Weight, pcf 

Specific Gravtty 
Porosity (computed) 

Saturation, % 

FINAL CONDITIONS 

Sample Length, cm 

Sample Diameter, cm 
Moisture Content, % 

Unit Wet Weight, pcf 
Unit Dry Weight, pcf 

Saturation, % 

TEST CONDITIONS 

Permeant 
Cell Pressure, psi 
Back Pressure, psi 

B-value 
Average Gradient 

Hydraulic Conductivity, 
cmkec @ 20 deg. C 

HYDRAULIC 
CONDUCTIVITY I 
TEST 

ASTM - D 5084 

Materials 
Testing Report 

SOIL CONSULTANTS, INC. 

SCI Proiect 96- 1660 Date: 10-1 4-96 

SOIL CONSULTANTS, INC. 

~rojcict c t d  Naval Base Charleston, RCRA Facility Investigation, 
tac~tion: Charleston, SC Zones D, F, and G 

Potable Water 

40 

37-35 

0.98 

27.6 

1 .323~10 '~  

Potable Water 

30 - 
27-25 

0.100 

27.6 

2.947 XIO-~ 

Potable Water 

40 

37-35 

0.98 

27.6 

6.624 ~ 1 0 ' ~  



I 

HYDRAULIC 
! 

CONDUCTIVITY 
TEST 

ASfM - D 5084 

Materials 
Testing Report 

SAMPLE 
I DENTIFIGATION 

SO11 CONSULTANTS. INC. 

SCI Project: 96- I 660 m e :  1 0-1 4-96 

SOIL CONSULTANTS, INC. 

Zone D 
GDD-01 D 
30 - 32.5' 

Potable Water 
30 

27-25 
0.950 
27.6 

1.185 x104 

Project And Naval Base Charleston, RCRA Facility Investigation, 
Location: Charleston, SC Zones D, F, and G 

INITIAL CONDITIONS 

Sample Length, cm 
Sample Diameter, cm 
Moisture Content, % 
Unit Wet Weight, pcf 
Unit Dry Weight, pcf 

Specific Gravity 
Porosity (computed) 

Saturation, % 

FINAL CONDITIONS 

. Sample Length, cm 
Sample Diameter, cm 
Moisture Content, % 
Unit Wet Weight, pcf 
Unit Dry Weight, pcf 

Saturation, % 

TEST CONDITIONS 

Permeant 
Cell Pressure, psi 
Back Pressure, psi 

Bvalue 
Average Gradient 

Hydraulic Conductivity, 
cmlsec @ 20 deg. C 

/ 
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